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ERED TRADE 
Made in a large range of models to draw from heavy rod to the finest sizes either in coil or on reel. 
FOR FURTHER INFORMATION APPLY TO SOLE CONCESSIONAIRES 


KRATOS WORKS 


105-107 FULTON STREET - - NEW YORK CITY 


UNITED KINGDOM. Head Office 
THE JOHNSON METAL CoO., Ltd. 
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Shuster Pine Belt Drive 


Automatic Wire Straightening 
and Cutting Machine 


Possesses many points of superiority over all other types. 
It is driven by ONE BELT from the STEEL STRAIGHT- 


ENING ARBOR (marked 1) 


This STEEL ARBOR is mounted in TIMKEN ROLLER 
BEARINGS (marked 2) 


The hardened tool steel worm, which runs into the bronze 
worm gear (marked 3) are enclosed in a housing so they may 
be run in oil. 





A QUALITY MACHINE produced by a concern 
which has made improvements in STRAIGHTENING 
MACHINERY a study for the last sixty years — there- 
fore you take no chance on it. 

May we send a Catalogue? 


THE F. B. SHUSTER COMPANY 


Formerly John Adt & Son 
Straightener Specialists Since 1866 


NEW HAVEN, CONN. 
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Machines 


Presses 


Chain Forming 
Machines 
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Machines 


Wire Staple 
Machines 


Wire, Weaving 
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Wire Spooling 
Machines 


Specialized Machinery for 
the Wire Industry 


M. A. IRMISCHER 
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SOLE AGENT IN THE U.S. A. AND CANADA FOR 
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Silver-Plating Wire by the 
Continuous Method 


ILVER Plated Wire as used 
in the arts is made by sev- 
eral different methods the most 
important today being the pro- 
duct made by electroplating a 
base metal, usually copper, with 
a thin coating of pure silver prior 
to the final drawing operations. 
Among the methods of making 
such a product by other means 
than plating are— 


The sweating of silver foil on 
the outside of a small billet or 
rod which is subsequently re- 
duced in diameter to the draw- 
ing die size by rolling or swag- 
ing. This art is very ancient 
and the present practice in In- 
dia is not different from that of 
medieval Europe and ancient 
Rome except that diamond dies 
imported from Europe have sup- 
planted the iron and steel dies 
formerly used. The method of 
securing a perfect bond between 
the core and the silver or gold 
shell of foil is to pack in a fire 
of charcoal until a weld is ob- 
tained. 

A method in use principally in 
the jewelry trade where produc- 
tion costs much greater than in 
the electro-plating process are 
justified by a product of better 
wearing qualities, is the so called 
Gold Filled or Silver Filled 


By Harrison B. Williams 


method. In this method a shell 
of seamless drawn silver is filled 
with molten platers metal and, 
after the sawing off of the piped 
end caused by the shrinkage of 
the molten metal in solidifying 
the billet, is reduced to drawing 
size by swaging. The minimum 
percentage of silver possible in 
the wire made by this method 
is ten percent. This does not 
compare very favorably with the 
one percent silver wire possible 
by the electropating method and 
such one percent is now made 
capable of withstanding draw- 
ing through sixteen dies and 
then rolling to a ribbon four 
times the diameter of the wire 
and about one fourth diameter 
thick without injuring the in- 
tegrity of the plating. 


Plated-Ribbon Method 

A very clever method of mak- 
ing silver plated wire has been 
in use for some time in the Pro- 
vidence district. In this method 
a sheet of copper or other base 
metal is electro-plated and then 
cut into a continuous ribbon by 
means of the circular shear to 
be described in these pages in 
a subsequent article on the 
manufacture of zinc wire. This 
ribbon of base metal with a sil- 


ver plating on one side is then 
drawn through a die forming it 
into a round rod with the silver 
plated side on the outside. Sub- 
sequent drawing entirely cold 
welds the seam and there is an 
almost perfect fusion or cold 
weld of the silver coating at the 
joining edges in the finished 
product. Production cost how- 
ever does not permit this meth- 
od to compete with electroplat- 
ing of silver wire and its use is 
only an economic answer to the 
high cost of silver filled wire 
where the difficult art of con- 
tinuous silver plating of wire 
has not been solved. 

In the final solution of the 
problem of how to silver plate 
wire much treasure has been ex- 
pended and during the late war 
there was hardly a manufactur- 
er of copper wire in the country 
that at some time or other did 
not attempt to solve the prob- 
lem. That the problem was dif- 
ficult may be seen when the 
facts are considered. First the 
plating must be of such a nature 
that it will stand drawing 
through a large number of dies. 
Otherwise the amount of equip- 
ment necessary to plate a given 
amount of wire would be out of 
all proportion to the commercial 
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value of the product and the 
overhead on equipment would be 
prohibitive. Then there is the 
question of whether to plate 
wire in the coil or skein or con- 
tinuously. The former method 
where attempted proved imprac- 
tical. The plating was necessari- 
ly not uniform and the product 
was a failure. Continuous plat- 
ing presented difficulties hard to 
conceive unless one has been 
through it. There is the ques- 
tion of whether to plate one wire 
at a time or many. What bath 
to use. What pre-treatment of 
the wire to resort to. What 
amperage. What voltage. What 
speed to employ in drawing the 
wire through the bath. How to 
feed the wire into the bath hold 
it there and bring it out again. 
How long to keep a given part 
of the wire under the plating 
bath. How to get the current 
into the wire or rather out of it 
for the wire is of course the 
cathode. What anodes to use 
and whether to use soluble silver 
anodes or insoluble carbon ones. 
What distance to have the 
anodes from the wire and how 
many to use. 


European Practice 


There are three general an- 
swers to these problems. The 
European type plating machine 
uses an acid bath a very high 
voltage, one wire in each bath 
and insoluble anodes. In the 
European type machine the elec- 
trolyte a standard acid solution 
is held in small trays a few 
inches wide and about twelve 
inches long. The anodes are of 
carbon placed on the sides and 
bottom of the tray. The voltage 
used in high, running from ten 
to fifteen and the amperage, con- 
trolled by individual rheostats, 
is all that the wire will stand 
without annealing. Because 
of this if for any reason the ma- 
chine is stopped the current 
must first be shut off as the por- 
tion of the wire between the bath 
and the cathode wheel or guide 
will burn off very quickly at the 
operating amperage if the short 
period that the wire is electri- 
fied, is increased by a very few 
seconds. As the bath is depleted 
during the run it is made up to 


"ef 


strength by the addition of silver 
in acid solution. The advantages 
of this method are ease of con- 
trol, freedom from cyanide dan- 
ger and possibility of eliminating 
skilled labor, and technical sup- 
ervision. The dis-advantages 
are low output per unit and plat- 
ing inferior in quality to cyanide 
plating which is capable of very 
much more subsequent drawing 
after the plating operation. 


The Large Tank Acid Method 


A method also based upon the 
acid silver bath but yielding a 
far higher output per unit is the 
large tank acid method. In the 
large tank method the bath is 
contained not in a dish holding 
a few cubic inches of solution 
but in a wood tank eight to four- 
teen feet long and from twenty 
four to thirty six inches wide 
being deep enough to permit a 
solution depth of about twelve 
inches. In the large tank acid 
method one or more wires may 
be plated at the same time but 





Other articles on 
electroplating wire 
and the manufac- 
ture of tinsel will 
appear in early is- 
sues of Wire & 
Wire Products. 











one wire is infinitely easier to 
control than more than one as 
no matter how much care is em- 
ployed in the arrangement of 
the insoluble carbon anodes and 
in the arranging of the path 
of travel of the wires through 
the solution, the tendency of the 
current to seek out one wire and 
deposit a larger quantity of sil- 
ver upon it than upon any of the 
others is very difficult to con- 
trol. In fact without the isola- 
tion of the cathode terminals 
and the use of an ammeter in 
each of the isolated circuits to- 
gether with a resistance to cut 
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back the current in any wire 
that has a tendency to run up, 
the method is inoperable. 

Returning to the large tank 
acid method when one wire is 
plated the wire is led from a reel 
or spool through an iron tank of 
hot caustic to remove any grease 
that may be present. Following 
the caustic bath the wire passes 
through a tank of preferably hot 
water. It next should pass 
through a tank of acid dip which 
may be any of the standard dips 
used in silver plating and then 
it is led into another tank of hot 
water. From this last tank it 
passes over a guide and into the 
plating tank proper containing 
the acid silver solution. At each 
end of this tank and fully sub- 
merged is a wood roll of such 
diameter that the size of wire 
being plated will not be given a 
set in passing around it. The 
wire is strung back and forth 
between the two rolls from four 
to six times and is led out of 
the tank over a metallic guide 
which is connected to the plating 
circuit on the cathode side. The 
question of whether to pass the 
wire into a tank of hot water 
at this stage to remove the plat- 
ing solution always carried out 
of the plating tank by the capil- 
lary attraction of the wire, or 
whether to allow it to go to the 
spooler wet with plating solu- 
tion depends upon the output of 
the plant in question and whet- 
her the amount of silver solu- 
tion thus recoverable warrants 
the operation. 


Rolls and Guides 

The wire will draw without 
difficulty even though the solu- 
tion is allowed to dry upon it. 
The mechanism for drawing the 
wire through the series of tanks 
requires some provision for ob- 
taining a constant drawing and 
must be capable of speed varia- 
tion through a wide range. It 
is of the utmost importance that 
in the arrangement of guides 
and rolls used to keep the wire 
in place from the supply coil or 
reel to the final winding up or 
pulling drum there be _ no 


point where the wire will be giv- 

en a permanent set due to pass- 

ing over a roll of smaller diame- 
(Continued on page 440) 
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The Manufacture of Insulated Cables 


in France 


PART IV 


Lead covering and armoring 


By George Kessler 


(Translated from La Technique Moderne by Samuel Rosch) 
oe 





A, lead fur- 
nace—B, plunger—C, lead cylinder—D, die- 
block—E, hydraulic ram—F, operating valves. 


Fig. 1—Champigneul Lead Press. 


Lead Covering and Lead Presses 


Presses used for lead covering 
are of various types, the oldest, 
for example of the type of 
Francois Borel or of Siemens, 
have almost been abandoned. 
A horizontal type of press known 
as the Huber type, built in Ger- 
many, has been in very great 
demand in Central Europe for 


some time, some _ installations 
having also been made in 
France. The type most exten- 


sively used in France, is that of 
Champigneul, built by the S. O. 
M. U. A. (see fig. 1). 

The Champigneul press of the 
vertical type, is extremely well 
built, and is based on the follow- 
ing principle. A stationary hy- 
draulic cylinder situated at the 
lower end of the press, is sur- 
mounted by a strong arch sup- 
ported by means of four steel 
columns. On the top of the hy- 
draulic ram E is placed the lead 
block D, which forms the lead 
sheath. On the top of this 
block is placed the lead contain- 
er or lead cylinder C. The lead 
plunger B is stationary and is 
bolted under the arch of the 
press. 

When the hydraulic ram E 








(see fig. 1) is in its lowest posi- 
tion, the opening at the top of 
the lead container C is disengag- 
ed, so that it can be filled with 
molten lead which, not only fills 
the cylinder, but also fills the 
lead block D which is connected 
to the cylinder. 

When the hydraulic pressure 
is applied, the movable parts, 
consisting of the hydraulic ram, 
lead block and lead container 
move vertically upward, while 
the lead is being forced down 
through the block by the fixed 
plunger P (see fig. 2). This 
block has the form of a rec- 
tangle prism cut in a horizontal 
plane through the middle. It is 
provided with a chamber of the 
proper form and dimensions. In 
this chamber are placed on the 
one hand a core, having the 
form of a perforated shell pre- 
vented from recoiling under the 
effect of the exerted pressure, 
by means of a strong hollow 
screw ending in a hexagonal nut, 
(the hollow in the nut, screw 
and core, are used for the pas- 
sage of the cable), and on the 
other hand, a hollow mandrel 
receiving a die whose inner di- 
ameter corresponds to the outer 
diameter of the core, and to the 
required wall of lead. 

When the lead is compressed 
in the container, it becomes 
equally compressed and starts 
moving from the special cham- 
ber in the lead block and is ex- 
truded through the only avail- 
able space, namely, the space 
between the core and the die. 
The coarse adjustment of the 
wall of lead is accomplished by 
advancing or receding the core, 
but in order to obtain a finer ad- 
justment, the die is moved along 
a fixed plane. This die is main- 
tained in its final position by 
means of steel wedges placed in 


four corners, and controlled ex- 
ternally by four screws. It is 
sufficient to loosen or tighten 
these wedges at any corner, in 
order to effect a very sensitive 
displacement of the die, in the 
direction desired. In this man- 
ner, it is very easy to regulate 
the thickness of the wall of lead 
to within about a hundredth of 
a millimeter. 

The following is the way the 
press works. 

Mounting the block, filling the 
cylinder with molten lead, slight 
compression of the lead during 
the period of partial solidifica- 
tion (this is hastened by pass- 
ing cold water through the 
water jacket around the con- 
tainer) then the natural upward 
movement of the movable sys- 
tem (the formation of the lead 
sheath) without however ac- 
tually allowing the plunger to 
reach the bottom of the lead 
container; then reverse the op- 
eration by causing the movable 
system to travel downward un- 
til the opening at the top of the 
lead container is once more ex- 


c 





@ 
Fig. 2—Diagram of Champigneul Lead Press. 
B, die-block—C, lead cylinder—F, press col- 
umns—H, hydraulic ram—P, plunger—S, arch. 
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posed, refill with molten lead and 
start the partial solidification of 
the lead. This completes one 
cycle, the others being but a re- 
petition of what we have just 
described. 

Properly speaking, a_ lead 
press for cables is nothing but a 
press for the making of lead 
tubes. However, the arrange- 
ment in the block, allows the 
cable which is to be lead covered, 
to pass through. This sheath- 
ing may fit very loosely as in the 
case of telephone cables through 
which air is circulated, a little 
tighter in the case of cables 
with rubber insulation, or as 
tight as desired in the case of 
impregnated paper cables. It 
all resolves itself simply to the 
diameter of core and die used. 

The motion of the cable 
through the press is accomplish- 
ed by means of the advancing 
of the lead tube as fast as it is 
being formed. All that is neces- 
sary, is to start the cable 
through the core. The length 
of a lead tube and by the same 
token the length of cable to be 
lead covered, is infinite. During 
each cycle of operation, the mol- 
ten lead solders itself to the 
remnant in the container, with- 
out any visible indication of the 
soldering or the formation of 
longitudinal or transverse cracks 
in the sheath. The only thing 
noticeable, is a slight contrac- 
tion and discoloration of the 
sheathing which is due to the 
stopping of the compression of 
the lead. 
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Fig. 3—Cross-section through die-block of 
Champigneul press. E, entrance of the cable 


core—S, exit of lead tube. 


Pa 


With a press of 1700 metric 
tons pressure, having a contain- 
er 250 mm. in diameter and 750 

















Fig. 4—Equi-potential cable armored with steel 
tapes. 


mm. in height, the lead consum- 
ption is about 350 kg. of lead 
during each cycle or charge. 

The lead press includes sev- 
eral indispensable accessories 
such as: 

A hydraulic pump for produc- 
ing a pressure of 450 kg. per sq. 
cm. driven by an electric motor, 
the regulation and operation of 
which are within the easy reach 
of the press operator. 

A furnace for melting the 
lead, situated at the side of the 
press, in which the lead is kept 
constantly a little above the 
melting point. This furnace is 
provided at its lower portion, 
with an opening which enables 
the lead to be emptied into the 
lead cylinder, by means of a 
movable trough or pipe. 

An automatic electrically op- 
erated variable speed reel stand, 
for receiving and turning the 
reels upon which are to be wound 
the cables which are leaded. 

In back of the press: 

A vat for impregnated cables, 
or a heated chamber for tele- 
phone cables which are filled 
with dried air. 

A submerged pit containing 
cold water, in which the leaded 
portion of the cable is submerg- 
ed, prior to being wound on the 
reel. 

An installation of cold water, 
for circulating within the water 
jacket surrounding the lead con- 
tainer. 

An installation of gas for 
heating the lead block, operating 
valves for the hydraulic pres- 
sure, and water at high pres- 
sure. 

The Champigneul presses, are 
built in four types namely, 300 
metric tons, 900 to 1000 metric 
tons, 1700 to 2000 tons and 3000 
metric tons. 
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Blocks of different descrip- 
tions are used according to the 
diameter of the core, as follows: 
68,80,120 and 165 mm. It is 
possible therefore to manufac- 
ture lead tubes or to lead cover 
cables from 4 to 115 mm. outer 
diameter. 

We shall see in a later chap- 
ter entitled “Tests”, that the 
lead sheathing of cables requires 
great care and what troubles we 
are liable to encounter. Gener- 
ally pure lead is used in lead 
covering a cable, but in several 
cases as for example, in the case 
of telephone cables or cables 
which are suspended in the air, 
the lead is alloyed with a small 
quantity of tin or antimony to 
increase its hardness. 
Armoring 

The cables having been lead 




















Fig. 5—Cross-section of three-phase cable 
armored with steel strands. 


Fig. 6—Cross-section of three-phase cable 
armored with steel wires. 
covered are next tested accord- 
ing to the service requirements, 
but we will speak of the tests 
in a later chapter. For the 
sake of argument, we will con- 
sider that the cables have satis- 
factorily met the various pre- 
liminary tests and are now ready 
to go on with the next opera- 

tion. 

Armoring consists in provid- 
ing a mechanical protection over 
the lead sheath, the type of the 
protection varying with the 
conditions under which the cable 
is to operate. For lead sheath- 
ed cables drawn directly into 
ducts, it is only necessary to 
cover the lead with a layer of 
asphalted jute or fabric, in order 
to protect it. The same type of 
covering applies to single con- 
ductor cables operating on al- 
ternating current, but, for 
electrical reasons. (This is due 
to the heating of the armor 
wires by the currents induced in 
them). 

Lead covered cables which are 
intended for operation directly 
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in the soil, may be armored by 
steel tapes wound in the same 
direction, the tapes being ap- 
plied with an overlap. There are 
also provided layers of protec- 
tive fibrous material such as 
asphalted paper or jute over 
and under the layers of steel 
tape. (see fig. 4). Cables laid 
in soils more or less moist, may 
be armored with ordinary cold 
rolled or hot rolled steel, accord- 
ing to the thickness. (This 
varies from 0.5 to 1.5 mm.) 

For small diameter cables, the 
steel tapes are replaced by a 
layer of steel wires, each wire 
being in itself made up of a 
number of strands. When the 
soil is continually moist, the 
wires are galvanized and the 
protective layers underneath 
and over the armor wires, are 
further reinforced by layers of 
asphalt impregnated tapes. 

Submarine cables, which have 
to have a definite tensile 
strength to resist the force of 
the water currents, and which 
also have to be protected against 
mechanical injury which may be 
caused by the dragging of iron 
hooks or anchors, are provided 
with an armor of high tensile 
strength consisting of stranded 
instead of solid galvanized steel 
wires (see fig. 5) galvanized 
steel wires (see fig. 6), galvan- 
ized trapezoidal steel wires (see 
fig. 7), galvanized tasellated 
wires drawn into special inter- 
locking shapes (see fig. 8). 

Steel armor wires are also 
used on cables intended for 
operation vertically, as in the 
case of mine shafts. In this 
case the tensile strength of the 


























Fig. 7—Cross-section of three-phase cable ar- 
mored with trapezoidal steel wires. 

Fig. 8—Cross-section of three-phase cable ar- 
mored with interlocking wires. 
armor wires, is calculated to 
carry the weight of the entire 
length of cable, which is some- 

times 800 to 1000 meters. 
An armor consisting of a 


number of fine wires is some- 





Fig. 9—Armoring machine for small cables. 
ing heads—E, tar bath—F, heating bath—G, armored cable. 


times used for the sake of flexi- 
bility in the case of cables which 
have to be wound and unwound 
a number of times as in the 
case of pumping and boring ap - 
paratus: 

In the manufacture of the type 
of armored cable most frequently 
used, namely the steel taped 
cable all of the armoring opera- 
tions are done at one time and 
on the same machine. These 
operations include: 

(1) Protection against chem- 
ical reaction of the soil, and 
electrolysis. This protection is 
obtained by passing the cable 
through a bath of asphaltic 
compound, then the application 
of one or two paper tapes and 
finally passing the whole 
through another bath of as- 
phaltic compound. 

(2) The protecting cushion, 
which consists of a serving or 
layer of tightly applied jute and 
then passing the whole through 
a bath of tar or pitch. 

(3) The armor proper, which 
consists in applying two steel- 
tapes as previously described, 
passing the cable through a 
bath of tar. 

(4) The outer layer, which 
consists of a serving or layer 
of jute tightly applied and then 
passing first through a bath of 
asphalt and then through either 
a bath of whiting or chalk. 

(5) Reeling. 

In armoring with steel wires, 
a machine is used in which the 
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A, lead covered cable—B, jute head—D, steel tap- 


steel taping heads are replaced 
by a stranding cage carrying 
either 36 or 48 or more, bob- 
bins. Fig. 9 shows a combi- 
nation machine which can apply 
either steel-tapes or steel wires, 
for armoring small cables. 

When the armoring is com- 
posed of round steel wires or 
steel strands, the operation of 
the stranding unit is planetary, 
but in the case of trapezoidal or 
specially shaped interlocking 
wires, the bobbins are rigid and 
the wires are led through a per- 
forated disc, the perforations 
being especially shaped and 
serving to guide the individual 
wires. 

In the armoring machine, the 
baths of asphaltic and tar com- 
pounds, are heated by steam, 
the action of applying the vari- 
ous compounds, being independ- 
ent of the operation of the ma- 
chine the filling of the compound 
tanks being accomplished with- 
out stopping the machine itself. 

In general, an armoring ma- 
chine should be very substan- 
tially built and the capstan have 
a liberal capacity and _ size. 
Given the increasing diameters 
of cables carrying electrical 
energy, an armoring machine, 
must be able to armor cables 
with diameters up to 115 to 
120 mm., which for formal 
manufacturing lengths, cor- 
responds to a weight of 7 to 8 
metric tons on reels having a 
diameter of 2.6 meters. 
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NDER this heading we have 

to deal with some of the 
chemical and physical changes 
that take place during the man- 
ufacture of wire and to offer, as 
far as possible, some explana- 
tion of their cause. It is also 
necessary to indicate how any 
of these changes, which may be 
deleterious to the product pro- 
duced, may be counteracted. Of 
these changes some are due to 
the drawing process itself; some 
due to preliminary operations 
essential to wire-drawing; and 
others to operations—such as 
hot-galvanising—incidental to 
the main processes. 

In the natural sequence of 
events effects are generally no- 
ticed long before their causes 
have been ascertained, but when 
cause and effect are connected 
by scientific study we are often 
able to group them together to 
explain the problems of practi- 
cal work and in so doing it is 
frequently advisable to reverse 
the order of discovery and state 
the causes of a change first, in 
order that its effects will be 
more clearly understood. This 
at least appears almost essential 
in dealing with the effects of 
wiredrawing, because the modi- 
fications in the physical proper- 
ties depend very largely on the 
condition of the material before 
drawing and especially on the 
microstructure. Chemical and 
microscopical analyses, however, 
cannot explain the entire mech- 
anism of plastic flow in metals. 
This indeed will not be explained 
until the constitution of matter 
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Fig. 1—(a) Annular mirror. (b) Semi-circular 

mirror. (c) Central mirror. (d) totally reflect- 
ing mirror. (e) plain glass disk. 
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(a) bright surface (b) dull surface (c) hills 
and valleys. 
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in the solid crystalline form is 
fully understood. A complete 
understanding of the flow of 
crystalline bodies involves a 
knowledge of the spacing of the 
atoms and the forces linking 
them together and more particu- 
larly how this is affected by ex- 
ternally applied forces. Any 
discussion of this purely theoret- 
ical aspect of the subject, how- 
ever, belongs rather to the 
treatise on metallography than 
to a practical work of this na- 
ture and it will be well to con- 
fine ourselves here to a consid- 
eration of the effects of cold 
working as determined by ob- 
servation and testing and to 
their causes, only so far as they 
can be discovered by chemical 
and microscopical analysis. 


Chemical Changes:— 


Not very many _ chemical 
changes take place in the pro- 
cess of wire manufacture. As 
far as the actual wiredrawing 
is concerned, it may seem that 
no such changes can take place 
but in the preliminary opera- 
tions of preparing the metal for 
the drawing process slight chem- 
ical changes may occur which 
will have serious effect on the 
ultimate product and these can 
be prevented to some extent if 
the necessary care be taken. 

Even in the actual cold work- 
ing of steel, however, it would 
seem from experiments carried 


out by Whiteley and Hallimond 
that some chemical changes oc- 
cur. These investigators found 
that the relative volumes of the 
gases given off when steel is at- 
tacked by Nitric Acid, that> is 
Ammonia, Nitrogen and Nitric 





Fig. 4—Setting the wire specimen in alloy. 


Oxide, were completely altered 
by cold working. Full details of 
this investigation will be found 
in the Journal of Iron & Steel 
Institute Carnegie Scholarship 
Memoirs, Vol. IX. 1918 but since 
the results appear, so far as one 
can judge at present, of purely 
academic interest they need not 
be discussed here. They are 
mentioned, however, in order to 
illustrate the importance of sci- 
entific research in helping us to 
understand in full the effects of 
wiredrawing and the cold work- 
ing of metals in general. 

If a high carbon steel is put 
into a sulphuric acid bath for 
cleaning purposes and is left too 
long in an acid bath of this de- 
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scription, it will be found that 
slight decarburisation takes 
place on the skin of the metal. 
Sulphuric acid for cleaning is 
more expensive than hydroch- 
loric acid but it is necessary to 
use this acid in many cases, 
more especially when a very 
bright surface is required. Care, 
therefore, must be taken not to 
keep high carbon steel in the 
acid trough too long; no hard 
and fast rule regarding the per- 
iod of immersion can possibly 
be given, so this must be deter- 
mined from practical experience. 
It may be taken, as a general 
rule, that the shorter the time 
the metal is in the acid bath the 
better, and mechanical facilita- 
tion of cleaning is to be recom- 
mended; that is, either scour- 
ing with sand or banging on a 
stone so as to loosen the scale 
and reduce the time in the bath. 
There is not the same danger in 
cleaning high carbon steel in 
hydrochloric acid and the above 
remarks do not apply to the 
same extent to steel cleaned by 
this acid, but in both acids the 
use. of inhibiters which retard 
the attack of the steel is recom- 
mended. 

A more serious cause of decar- 
burisation on the skin of wire 
is faulty annealing. If a high 
carbon wire is annealed in a 
furnace with an oxidising at- 
mosphere a certain amount of 
carbon is inevitably burnt out 





Fig. 5—Section of wire embedded in alloy. 


of the steel; this causes what is 


known as “skin softness”. 
Skin softness is, as a rule, ob- 
viated in either of the follow- 
ing two ways: 





Magn. 


Fig. 6—Section of mild steel forging. 
100 dia. 


The material is taken out of 
the furnace when it is above the 
critical temperature and allowed 
to cool down in the air. This 
causes a thick scale of oxide of 
iron to gather on the material 
which is generally thick enough 
to take away all the decarburis- 
ed surface of the metal. As 
will be readily seen, this would 
be a very expensive and waste- 
ful method in thin gauges of 
wire, owing to the surface being 
very great in comparison to the 
actual weight of area of metal. 
The above method is, therefore, 
applicable only to bars and to 
the larger sizes of wire; more- 
over, unless the scaling process 
is carefully controlled further 
decarburisation may result. 

The other method is to an- 
neal the material in a nonoxidis- 
ing atmosphere and allow it to 
cool down in a similar atmos- 
phere, there being no free ox- 
ygen in the furnace to combine 
with the carbon in the steel and 
form carbon monoxide or dio- 
xide and so rob the steel of a 
certain amount of carbon. 

Another slight chemical 
change may take place in steel 
wire owing to the outer skin 
absorbing sulphur. Steel has 
a great affinity for sulphur; it 
is, therefore, important when 
annealing steel in an ordinary 
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coal fired furnace to use a fuel 
which is as free from sulphur 
as possible. During the last few 
years gas has, to a great extent, 
superseded coal and most of the 
new wire annealing furnaces are 
gas fired. If the wire is being 
annealed in contact with a gas, 
and the latter has not been de- 
sulphurized, there is a _ ten- 
dency for the steel to pick up 
sulphur. The desulphurising 
of the gas is not a difficult mat- 
ter and is an operation to be re- 
commended. It can be accom- 
plished by passing the gas 
through layers of oxide of iron. 


One other change particularly 
associated with wire manufac- 
ture, which may be classed as 
chemical, is “graphitisation” or 
precipitation of free carbon. 
This sometimes occurs when 
high carbon wire is being an- 
nealed at a temperature round 
about 650°C. It appears that 
the previous cold working 
produces some change which 
facilitates the precipitation of 
graphite on annealing. It would 
seem, however, that this pre- 
cipitation of graphite is asso- 
ciated with low temperature 





Fig. 7—Section of m‘ld steel wire magnified 
100 dia. 


annealing onlv. heeanse it does 
not occur in patented wire. 


Physical Changes: 


Mvch more important are the 
vhvsic9l changes due to heat 
treatment and cold working 
and, although as explained above 
we cannot fully ascertain the 
causes of these from microscopic 
examination alone, careful study 
of the modifications in struc- 
ture which occur helps us in a 
very practical way to under- 
stand what is happening and to 
get the results we desire in the 








422 


finished material. 

The Microscopic Analysis of 

Wire 

The Microscopic Analysis of 
metals thus finds important ap- 
plication in wire drawing. Ex- 
cellent wire, of course, was 
drawn long before the micros- 
cope was used to examine metal 
structures, but the methods of 
manufacture were evolved only 
very slowly and improvements 
were the results of accidental 
discovery more often than not. 
This is particularly true in re- 
gard to the heat treatment of 
wire. The natural assumption 
is that metals should be made as 
soft as possible before being 
drawn into wire and, while this 
is true in general, it does not 
hold for all classes of wire. It 
was found about the year 1854 
by James Horsfall that a very 
much harder and tougher wire 
could be produced from a rod 
which was not thoroughly soft- 
ened in the usual way but only 





Fig. 8—Same section as fig. 7 magnified a 
dia. 


semi-annealed, i. e., instead of 
allowing the rods to cool down 
very slowly as in ordinary an- 
nealing, they were cooled com- 
paratively quickly in the air. 
This process of heat treat- 
ment was called “patenting” 
and is the process now used in 
the, manufacture of all high ten- 
sile steel wire. It is mention- 
ed here because it affords a 
striking illustration of the use 
of the microscope. Although 
the process was discovered be- 
fore metallography developed, it 
certainly was not understood 
why a semi-hardened rod could 
be drawn into wire more readi- 
ly than a thoroughly annealed 
and completely softened rod. The 
microscopic, however, explains 





C steel 
Magnified 550 dia. 


Fig. 9—Longitudinal section 0.85% 


wire drawn 2 passes. 


this seeming anomaly clearly 
and so enables us to understand 
what is happening to the steel, 
and to explain many things re- 
lating to the production of wire 
in general which would other- 
wise be unintelligible. 

In order to make this quite 
clear it is necessary to distingu- 
ish between the “ultimate com- 
position” and the “proximate 
composition” of metals. The 
former is its composition as de- 
termined by chemical analysis, 
which tells us that steel contains, 
in addition to iron, so much 
carbon, manganese, silicon, etc., 
but does not tell us how these 
are built up. There is a some- 
what striking analogy between 
metallography and medical sci- 
ence. A knowledge of the ulti- 
mate composition of the human 
body is of little use to the phy- 
sician, because he is concerned 
with the proximate composition 
or the way in which the various 
constituents are built up. Thus 
he has to study anatomy, bio- 
logy and pathology, and with 
the microscope we are able to 
study to a great extent the struc- 
ture and composition of metals 
in a manner somewhat ana- 
logous. 

For example, if we take a car- 
bon steel and ignore for the pre- 
sent the silicon and manganese 
contents, the microscope tells us 
that the iron and carbon exist 
in the form of two primary con- 
stituents, viz, iron which in me- 
tallography we call “ferrite” 
and carbide of iron which we 
call “cementite”. It has also 
told us that these two consti- 
tuents can be linked up with one 
another in various degrees to 
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form secondary constituents. 
The carbide can be completely 
dissolved in the iron when we 
have the single constituent ‘“‘aus- 
tenite’, rarely found in straight 
carbon steels, at the atmospheric 
temperature; or it may be part- 
ly freed from solution in the 
iron, but separated in such finely 
divided particles as to be indis- 
tinguishable individually even 
at the highest power of the mic- 
roscope, and yet in such a form 
as to alter the structure of the 
steel as a whole completely. 
This separation gives rise, ac- 
cording to the extent to which 
it has occurred, to two consti- 
tuents, viz, “martensite” and 
“troostite”. A third degree of 
separation is found in the con- 
stituent known as “sorbite” and 
here individual particles of the 
primary cementite can just be 
seen surrounded by the primary 
ferrite. Sorbite is not a definite 
constituent having always the 
same chemical composition and 
it merges gradually into the 
last constituent, “pearlite’”, 
which contains exactly 0.89 per 
cent carbon and consists of two 
primary constituents, “ferrite” 
and “cementite” in alternate 
lamallae. The final stage in this 
process of separation does not 
result in another secondary con- 
stituent but in a complete 
divorce of the two primary con- 
stituents, the cementite exist- 
ing as globules surrounded by 
ferrite. 

So much then for the anatomy 
of the steel. The biological as- 


pect of the subject lies in the 
causes which lead to the for- 
mation of these constituents, i. 





Fig. 10—Longitudinal section of wire too 
slowly cooled in patenting. Structure: sor- 
bitic pearlite magnified 3000 dia. 
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e. largely in the thermal and 
mechanical treatment of the 
steel, while the analogy to path- 
ology lies in the study of the 
defects due either to errors in 
treatment or to impurities in the 
steel. 

Since metals are opaque to 
ordinary light they cannot be ex- 


amined microscopically by 
means of transmitted light 
through thin sections, as are 


most specimens prepared for the 
microscope. The method adopt- 
ed is to examine the prepared 
surface by reflected light. For 
this purpose the metal to be ex- 
amined is sectioned either longi- 
tudinally or transversely as de- 
sired, made perfectly level with 
a file and ground with a series 
of emery papers, each succeed- 
ing paper being finer than the 
previous one until nothing but 
the very finest scratches remain. 
The final polishing is on velvet 
cloth covered with a polishing 
powder, such as rouge or diaman- 
tine, until all scratches are re- 
moved and a mirror-like surface 
is obtained. The structure of 
the steel is not revealed at this 
stage but the section is usually 
examined for non-metallic inclu- 
sions and other defects. For 
purely visual examination all 
that is necessary is a microscope 
fitted with a vertical illumina- 
tor, a bull’s eye condenser and 
an incandescent gas burner or 
frosted electric bulb. The ver- 
tical illuminator consists of a 
small brass tube which can be 
screwed into position between 
the objective and the body tube 
of the microscope.: At one side 
of the illuminator a small aper- 
ture permits the light to enter 
and fall on to a thin piece of 
plane glass set at an angle of 45 
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Fig. 11—0.50% “—— steel annealed. Magn. 
5 


00 dia. 
Fig. 12—Same steel drawn. Magn. 1500 dia. 


degrees, which causes some of 
the rays to be reflected at right 
angles through the objective on 
to the surface of the specimen, 
from which it is again reflected 
through the microscope to the 
eye-piece on which the image 
of the polished surface may be 
focussed. Sometimes a totally 
reflecting prism or a mirror is 
used instead of the plane glass 
illuminator, but these must oc- 
cupy only half the area of the 
brass tube leaving the other 
half for the passage of the rays 
to the eye piece, and this, al- 
though it gives more brilliant 
illumination, tends to distort the 
image slightly, the effect of this 
distortion being serious at high 
magnifications. For this reason 
the plane glass illuminator is 
always to be preferred for the 
microscopic examination of wire 
specimens, where high magnifi- 
cation is essential. 
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Fig. 13—Same steel as Fig. 11 patented. Mag- 
nified 1500 dia. 


Fig. 14—Same steel patented and drawn. Mag- 
nified 1500 dia. 

With low power objectives 
oblique illumination is occasion- 
ally used, where the light falls 
directly on to the specimen at 
an angle and is reflected ac- 
cording to the surface of the 
specimen. The various types 
of illumination and their effects 
are illustrated diagrammati- 
cally in figs. 1 and 2. 

The full equipment required 
for photomicrographic work is 
ilustrated in figure (3). This 
consists of. 

(1) The source of light—in 
this case an arc lamp. 

(2) An optical bench, con- 
sisting of a lens to give parallel 
beams, a condenser fitted with 
a diaphragm and provision for 
colour filters and water cooling 
trough. 

(3) A metallurgical micros- 





Fig. 15—Decarburised edge on 1.2 per cent 
carbon steel wire. Magnified 150 diameters. 


cope fitted with a vertical illumi- 
nator. 

(4) A camera without a lens 
for photographic work. 

In preparing specimens of 
wire for the microscope, it is 
necessary to have a holder dur- 
ing cutting, filing and polishing 
operations. One method is to 
cut a section from a bar of mild 
steel or brass and to make a 
groove in this with a hack saw. 
The wire is then squeezed into 
this groove until it is firmly 
held. One objection to this 
method is that the surface of 
the wire is apt to be distorted 
by squeezing into the groove. 
a better method is to set the wire 
in an alloy of low melting point 
such as Wood’s metal, or, which 
is better, one of the alloys de- 
scribed by Campion & Fergu- 
son (ref.), the melting points 
of which are too low to affect the 
structure of the wire. For most 
wires solder also can be used 
but care must be taken to see 
that it does not reach a tem- 
perature above 300°C. 

When the alloy has set round 
the wire a transverse or longitu- 
dinal section can then be made 
with the hack saw, followed by 
sxrinding or filing. The illust- 
rations 4 and 5 show the wire 
with the alloy round it and the 
completed section ready for the 
microscope. 

The final polishing of this 
section is carried out on a motor 
driven disc of wood covered 
with felt, chamois leather or 
velvet, impregnated with polish- 
ing powder continually moisten- 
ed with water. The emery grind- 
ing may be done on a similar 
disc, but is preferably done by 
hand, the specimen being rubbed 
to and fro over the emery papers 
and turned through a right 

(Continued on page 434) 
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Strong Steel Wire for Long 


WIRE 


Span. Bridges 


Review of the recent transaction of the 
American Society of Steel Treaters. 


By L. D. Granger 


Chief Metallurgist, Wickwire Spencer Steel Co. 


NE of the best and most 

largely attended meetings 
of the New York Branch of the 
American Society of Steel 
Treaters was held on the even- 
ing of November 14th. The 
main topic of discussion was 
“Strong Steel for Modern Long 
Span Bridges” which brought 
up as corollary subjects the use 
of Nickle Steel, Silicon Steel, 
and their heat treatments for 
bridge work, and also—of more 
interest to us—the application 
of wire to these structures. 


Lack of Long Time Tests on Wire 

A very interesting paper on 
requirements for bridge con- 
struction was read by Mr. Leon 
S. Moisseiff, under whose direc- 
tion the new Hudson River 
Bridge is being built. Mr. Mois- 
seiff reviewed the progress in 
selection of materials to meet 
the steadily increasing demands 
of bridge construction, due to 
increased spans, and the dispro- 
portionate increase of weight of 
materials as compared with 
loads carried. It is agreed that 
for the longest spans, wire cables 
are indicated, but, in the engi- 
neer’s mind, the lack of long- 
time tests on heat treated wires, 
giving data as to the effect of 
aging, was a factor which has 
hindered the greatest advantage 
being taken of the tensile 
strengths now offered by the 
w:re manufacturer. 


Engineers Not Confident in Full 
Possibilities of Wire 


One of the later speakers re- 
plied that repeated tests over a 
series of years showed that the 
only effect of aging was a slight 
increase in ultimate strength, 
the elongation and elastic limit 
remaining practically constant. 


It would be interesting to 
readers of WIRE if definite 
data on this subject could be 
furnished, and, undoubtedly, a 
greater confidence would there- 
by be engendered in the minds 
of engineers to whom the ulti- 
mate strengths attainable by 
proper wire drawing and heat 
treatments, by their very magni- 
tudes, seem dangerous to uti- 
lize, even though the possibili- 
ties are interesting. 

Mr. Moisseiff called attention 
to the fact that the ultimate 
strains specified for wire for 
bridge construction had increas- 
ed from 160,000 lbs. per square 
inch in the Brooklyn Bridge to 
215,000 Ibs. for the new Hudson 
Bridge. 


Research on Rivet-Steel Needed 

Another feature which limits 
bridge construction is that of a 
proper rivet steel. There is a 
definite need for a new rivet 
steel which will be stronger than 
anything at present on the 
market, which will not scale on 
heating, and which will drive 
and head satisfactorily. Plate 
and girder construction, even 
though the higher quality sili- 
con and nickel steels are used, 
are limited by conditions of 
riveting. It would seem that 
here is a promising field of re- 
search for the rivet manufactur- 
er. 

Mr. Moisseiff was followed by 
Dr. H. C. Boynton, Chief of the 
Research Division of the John 
A. Roebling’s Sons Company, 
Trenton, N. J. Dr. Boynton de- 
scribed briefly the methods used 
in the Roebling plant for manu- 
facturing Acid Open Hearth 
Steel for Suspension Cables. 


Roebling’s adoption of Acid Steel 
dates back sixty years to the 


time when this process was the 
only known method of produc- 
ing uniform grade of high car- 
bon steel. Swedish pig and hand 
picked scrap were used, and the 
greatest care possible was used 
in melting,casting and rolling. 
The ruthless competition of 
other processes and_ insistent 
demands of consumers, however, 
forced the eventual use of select- 
ed brands of domestic pig, but 
the same care has always been 
maintained as to care in manu- 
facture. ; 

Acid Open Hearth Steel for 

Suspension Cables 

According to Dr. Boynton, the 
superiority of Acid Open Hearth 
Steel is due to five factors, 

1. The greater freedom from 
Sonims. 

2. The greater freedom from 
occluded gases. 

3. The fact that higher tensile 
strengths are obtainable from 
the same carbon in acid steel. 

4. The greater uniformity as 
shown by chemical, physical, and 
microscopic tests. 

5. The greater endurance to 
fatigue. 

Dr. Boynton stated that a 
multitude of figures and data in 
his laboratory carried proof of 
all of the features mentioned 
above, and that the Roebling 
company would not consider the 
use of anything but Acid Open 
Hearth Steel where the safety 
of human lives was involved. 

Basic Steel for Cables 

The question of the superior 
quality of Acid over Basic Steel 
was attacked in opening by the 
next speaker, Mr. A. V. De- 
Forest, Research Engineer of the 
Page Steel & Wire Company. 
Mr. DeForest is perhaps best 
known from his brilliant re- 























December, 1927 


searches into the magnetic 
properties of steel. He literally 
makes a piece of wire “write its 
own signature” which is as in- 
dividual and unchanging as that 
of a human being. Mr. De- 
Forest stated that his experience 
had shown through many years 
that little if any choice could be 
made between well made basic 
and acid steel, and that if the 
great superiority existed which 
was claimed, it was remarkable 
that so small a tonnage of acid 
steel was made. 

Mr. DeForest’s principal con- 
tention, however, was with that 
part of specifications for bridge 
wire calling for a galvanized 
finish. The process of galvaniz- 
ing has a serious effect upon the 
physical properties of the wire, 
particularly as regards its bend- 
ing elasticity. 


Influence of Galvanizing on 
Physical Properties 


Charts were shown of a wire 
originally testing 275,000 lbs. 
per square inch ultimate with 
a yield point (by the .7% elon- 
gation method) of 142,000 lbs. 
and an elongation of 1.5%, trans- 
formed into 228,000 lbs. ulti- 
mate, 150,000 Ibs. yield and 4.5% 
elongation by hot galvanizing. 
This in general has been known 
to be the effect of galvanizing, 
and the engineer, seeing the 
higher yield point and greater 
elongation presumes a beneficial 
change. This, however, is not 
the case, as the resistance of the 
wire to bending has increased, 
and its elasticity in this direc- 
tion greatly decreased. Mr. 
DeForest. recommends the use 
of bright wire with some other 
method of rust proofing than 
galvanizing. This, too, is a 
fertile field for research and en- 
deavor. 


Torsion Tests 


Another bete noir of the wire 
metallurgist was mentioned by 
Mr. DeForest, but, due to the 
unfortunately short time allott- 
ed him, could not be elaborated. 
This is the torsion test specified 
as a matter of rote by the engi- 
neer. For many years various 
kinds of wire—trolley, rope, and 
even common soft steels—have 
had included in the most elabo- 


rated specifications a require- 
ment for torsion. The accepted 
idea seems to have been that a 
great number of torsions per 
inch was prima facie evidence 
of a superior quality in the wire. 
As a matter of fact, it is the 
opinion, well founded, of a great 
many wire metallurgists that 
the torsion test is of absolutely 
no value, and that its magnitude 
may vary widely without a cor- 
responding difference in the 
quality of the metal. It seems 
to be more a reflection of the 
condition of the surface of the 
wire wherein minute striae, 
neglible as regards a_ tensile 
load, cause the torsions to vary. 
It is hoped that more light may 
be shed on this problem, and 
that some of the specifications 
which we are forced to meet may 
be modified. 

Mr. H. T. Morris of the 
Bethlehem Steel Company gave 
an interesting account of mill 
practice in the manufacture of 
structural silicon steel sheets in- 
to plates for the Philadelphia- 
Camden bridge. On account of 





More Articles 


by 


J.D. Brunton 


of Bruntons Research Laboratory 


will appear 
in 
forthcoming issues of 


Wire & Wire Products 











the affinity of silicon for a basic 
lining, care must be taken with 
the additions. As a result they 
are largely made in the ladle. 
Furnace additions are accom- 
panied by additions of burnt lime 
to prevent washing. 

On account of various con- 
comitant circumstances such as 
surface defects, severe specifi- 
cations, captious inspectors, etc., 
the yield on these special steels 
is not much over 65% of the 
standard structural steels. 

The other high strength steel 
in the field at present—nickel 
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steel—was described by Mr. 
Clement E. Chase of Modjeski & 
Chase, Consulting Engineers of 
Philadelphia. The choice be- 
tween Nickel, Silicon and ordi- 
nary steels is largely economic. 
For short spans where the rela- 
tion between live and dead loads 
is not important, weight does 
not enter largely into the calcu- 
lations; therefore a cheap steel 
may be used even though the 
strength is low. When spans 
increase, however, and the dead 
load must be kept low in pro- 
portion, it is possible to justify 
paying a premium for a steel 
with a _ greater performance. 
The choice is possible on a strict- 
ly mathematical basis, balanc- 
ing increased cost per pound 
against decreased _ sectional 
areas. 

The meeting was very success- 
ful and undoubtedly served to 
bring metallurgist and engineer 
into closer contact. To a wire 
man, several ideas were suggest- 
ed—he was told, perhaps, that 
his product was in a way new 
and unproved, that, though he 
had made some improvements 
in physical characteristics, it 
was not certain that they would 
stand the test of time. On the 
other hand, the wire man sug- 
gested, at least, to the engineer, 
that his specifications were hide- 
bound, and that a closer coope- 
ration would result in advant- 
ages to both. 


And to the wire men them- 
selves, the questions in point— 
acid steel, galvanizing, torsion 
test, fatigue resistance, aging, 
—are of prime importance, and 
authentic data should be publish- 
ed for the use of the engineer, 
so that his skepticism may be 
overcome and hhis adoption of 
wire as a material for even the 
shorter bridges encouraged. 





HE Gilby Wire Co. now of 

123 Jackson St., Newark, N. 
J. has purchased the plant of 
the F. W. Dubors Co. in River- 
side Ave. The property over- 
looks the Passaic River and has 
30,000 sq. ft. of floor space... The 
manufacture of nickel chro- 
mium, nickel, monel metal and 
other alloys in the form of strip, 
sheet and wire will be continued. 
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“Personality” Advertising Helps 
Sell Wire 


Some ideas back of the Driver-Harris 
series of “Superstition” Advertisements.* 


By H. D. Mc Kinney 


General Sales Manager, Driver-Harris Co. 


“FANHE facts and no frills” is 

ky no means a poor motto 
for industrial advertising; but 
it seems to us to have its limita- 
tions. To explain what those 
limitations are, the simplest 
course seems to be to tell how, 
we believe, we are surmounting 
them in our own advertising; 
why we adopted a style which, 
to many people, probably seems 
to consist largely of “frills” and 
why it works in our case at least. 
Anyway, we know that it does 
work, and we think we know 
why. 

The Driver-Harris Company 
has been manufacturing and 
selling a variety of special alloys 
for over thirty years; but the 
particular product that figures 
most largely in our present ad- 
vertising story is “Nichrome”’ 
resistance wire for use in the 
heating elements of a wide va- 
riety of domestic and industrial 
electrical heating devices and ap- 
paratus. We believe our resist- 
ance wire is the best in the 
world from the point of view of 
uniform and high quality. 


Progress Due To Research 

We believe that our progres- 
sive position in our industry is 
due to the development and re- 
search work that is incorporated 
in our products. This can be 
summed up by saying that the 
“know how” of making these 
products is our stock in trade. 

But is that all you need for 
a successful advertising pro- 
gram? Not in our opinion. And 
in order to see why not, consider 
for a moment the nature of our 
product, and the nature of our 
market. 

In the first place, Nichrome 
is our trade-marked name for an 
alloy of nickel and chromium. 
There is no secret about our 
*Reprinted from Printers’ Ink. 


formula, or for that matter 
about the formulas of any of our 
principal competitors. The days 
of research and argument over 
such formulas have progressed 
to the point where, in an engi- 
neering sense, pretty nearly 
everything is known about them. 
The necessary properties, re- 
quirements, characteristics, spe- 
cifications or whatever you 
choose to call them, for heating 
elements of any kind or de 
scription, are matters of common 
knowledge on the part of any 
competent electrical engineer— 
or at least are where he can 
readily find them, in reference 
books in which he has con- 
fidence. 


The chances of finding out 
anything startling new and im- 
portant about resistance wire, 
from the standpoint either of 
material or of design, after all 
the study and experiment to 
which the whole field has been 
subjected, can hardly be called 
exceptionally good. For that 
very reason, the chances of 
finding anything very new to 
say about your resistance wire, 
which anybody else cannot or 
will not say about his, from 
either of those same standpoints 
of material or design, are equally 
poor. 

Product Well Known 


In the second place, our mar- 
ket consists of people who know 
every word of our story, and 
every word of our competitors’ 
stories, at least as well as we 
do. They have been hearing it 
—all of it—for years. They 
have been buying resistance wire 
for all those years, you might 
say by the carload. They are 


just about the hardest people to 
fool the world can produce, even 
in buying something newer to 
them than resistance wire; peo- 


WIRE 


ple who know exactly how to 
wave aside any clever but super- 
ficial “talking point” and get 
down to the essential facts. 
They know what they want 
and they know also that their 
own standing, in their industry, 
depends upon their getting ex- 
actly what they require. 
Further they know that the 
heart and future of the heating 
device depends upon the ele- 
ment and since the heating ele- 
ment in a device selling for sev- 
eral dollars costs only a few 
cents, the buyer of our prod- 
ucts must of necessity, be un- 
compromisingly particular. 
What can advertising do for 
you in a situation like that? 
As I see it, it can do a great deal. 
The very fact that you have to 
face the keenest and most mer- 
ciless kind of competition, that 
goes right down to the naked 
bedrock of quality and price, 
makes it all the more essential 
that you overlook no efficient 
means of inereasing the effec- 
tiveness of your sales effort. 


The manufacturer of a staple 
or a near staple can no more af- 
ford to carry one ounce of fat 
on his selling muscles than on 
his producing muscles. He must 
make every minute of his sales- 
men’s time count. Here, in our 
view of it, is where advertising 
comes in. In selling an engineer- 
ing staple to a fact-sated audi- 
ence, it can give the salesman a 
running start, instead of a 
standing start or a handicap, in 
his effort to get on those terms 
of friendliness, mutual respect 
and confidence which must pre- 
cede a sale. 


“Institutional” With A 
Difference 


To try to sell our wire just as 
resistance wire, would merely 
put us on all-fours with every 
other resistance wire manufac- 
turer. When you come right 
down to it, what is there for us 
to say about our product, except 
to ring the changes on the bare 
assertion that it is a good prod- 
uct? And if every one of your 
competitors can, and frequently 
does, say exactly the same thing 
or much more than we are will- 
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ing to say, how is the buyer to 
distinguish among you? Of 
course it may not be equally, or 
so uniformly, true when _ the 
other fellow says it—it is of 
course an article of faith with 
you that it is not—but how is 
the customer to know that? 

But when you set out, in your 
advertising, to sell ‘““Nichrome” 
as the product of the Driver- 
Harris Company, you bring .in 
the element of individuality and 
the pride of the manufacturer in 
his product, which just plain 
nickel-chromium resistance wire, 
by itself, lacks. And in so do- 
ing you take the first step in 
that running start for the 
salesman. 

But right away you need a 
very different kind of advertis- 
ing from that of conventional 
claims for the excellence of 
Nichrome. 

Your aim is to establish your 
company in the buyer’s mind as 
an institution with a distinct 
personality, a character and an 
integrity of its own which form 
a safeguard which is of value 
to him—something definite for 
him to take hold of and to rely 
upon. 


Quaint Advertisements 

The very unlikeness of the ad- 
vertising that can do this, to the 
conventional advertising which 
surrounds it in the pages of the 
industrial journals where it 
meets the buyer’s eye, is in itself 
a great initial advantage. It is 
bound to be read by more people 
than will read any merely con- 
ventional advertisement. And 
reading it, they give it a chance 
to set its suggestion of a distinct 
company personality to work in 
their minds. 

But you can’t go too far afield. 
Mere quaintness or queerness 
for its own sake is no better 
than conventionality — perhaps 
worse. If it seems to the read- 
er to have no reason for ex- 
istence except the desire to be 
quaint and queer, if it attracts 
attention and then has no point 
to which to direct that atten- 
tion after it has been attracted, 

(Continued on page 432) 
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Origin of British Wire Imports 
To Be Marked 
MPORTED iron and steel wire, 
wire nails and staples have 
been under consideration by the 
Standing Committee appointed 
under the British Merchandise 
Marks Act of 1926, for a consid- 
erable time. The committee has 
now issued its report, in which 
it recommends that these ar- 
ticles should bear the indication 
of origin at the time of sale or 
exposure for sale in the United 
Kingdom. 

The articles classified for 
marking are: barbed wire on 
reels, wire nails and wire staples, 
wire in coils or bundles, includ- 
ing strand wire, and baling wire 
cut and looped at one end or 
both. The recommendations do 
not apply to wire nails and wire 
staples when sold or exposed for 
sale in quantities of 14 pounds 
or less, or in packages in which 
they are imported. 

The committee recommends 
that the Order in Council enfore- 
ing the recommendations should 
become effective three months 
after the making of such an 
order. 





Modern Wire Rope Works In 
Australia 

HE Australian Bureau of 

Steel Manufacturers held its 
annual meeting at Newcastle, 
New South Wales, recently, and 
members then took the oppor- 
tunity of inspecting the various 
steel-producing and manufactur- 
ing works for which the city is 
famous. 

One of the latter undertakings 
which produced a notable im- 
pression on the visitors was the 
plant of the Australian Wire 
Rope Works, Ltd., which has 
been established by the joint ef- 
forts of well-known leading wire 
rope manufacturers in Great 
Britain, in association with the 
Broken Hill Proprietary Co. The 
machinery is of the latest and 
most efficient type, having been 
selected by experts on the staffs 
of the promoting companies. Ac- 


tive production began nearly 
three years ago, and this import- 
ant industry is now firmly es- 
tablished in Australia. 


The plant has a capacity cov- 
ering all general Australian re- 
quirements, and ropes are turn- 
ed out varying in size from 14- 
inch to 7 inches in circumfer- 
ence. Special provision has been 
made for the manufacture of 
wire rope for mining purposes, 
and it is claimed that the prod- 
uct is equal to the best imported 
from abroad. 

After their tour of inspection 
the visitors sent the manage- 
ment a letter expressing their 
appreciation of the great effi- 
ciency of the undertaking. 





HE new billet and rod mill 

of the American Steel & 
Wire Co., Worcester, Mass. built 
at a cost of $2,000,000 is in 
operation. It has a capacity of 
4200 feet a minute. 





GROUP of Springfield 

manufacturers and bankers 
have closed a deal taking over 
the Cheney D. Bigelow Wire 
Works of Springfield, Mass. 
The company was started in 
1842. The president of the new 
corporation is W. Bruce Pirnie. 





HERE has been a consolida- 

tion of the Hazard Wire 
Rope Co., Wilkes Barre, Pa. and 
the Waterbury Co., Brooklyn, N. 
Y. mfg. of wire rope, cordage, 
etc. The production of wire 
rope, cable, etc. will be continu- 
ed at the Wilkes-Barre plant ex- 
clusively and machinery from 
the Brooklyn plant will be mov- 
ed there. The Brooklyn plant will 
continue its manufacture of 
cordage. 





NCREASED production faci- 

lities at its new location on 
Cloverdale Ave. has been the 
reason for the removal of the 
Acme Wire & Iron Works, 
Detroit, from its plant at Can- 
field Ave. 
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Longest Span Cable- 
ways For Nile Project 
URTHER details of the great 


he 


WIRE 


Domestic Exports of Iron and Steel Wire, Wire Rope and Nails, 


From the United States, By Countries 


September, 1927 





























cableways for the Nag 
Hammadi Barrage have now ———— Paes ee : =} 
been received direct from John | “3 | 
M. Henderson Co., Ltd., Aber- e so ez | 
. | ae | 
nu- | s 
deen, the designers and ma u a. | ge | 3 awe 32 3 
facturers. The barrage is be- a |e | | § 2% a 
s . i lias | =e |: a5 £ 
ing constructed across the Nile |g ss 12g | gg he iS 
by Sir John Jackson, Ltd., and | Pounds | Pounds | Pounds | Pounds | Pounds| Pounds 
the five aerial cableways are to 
be used for the transport of ma- i 1,100 W520 eeeeeee crease teeteeee teres 
2 NIE Ss cd chs on bbe kau MN? “205Gb daa wena SOR? cone dseiene snes Verse 
terials and men during the ac- France ...ceeeeeeeeeeeeeeeeees eeeeees teettnee teeeeees V2 oe aoe eeseeees 
tual building operations. They Sone, Bente See wich eowGubr 22,300 44,800 “yk rae, Pohick 1 
will be the longest span cable- Syeten , wena e ees 
United Kingd 150088 GOS76 67584 cco se Looe eae 48,107 
ways that have yet been con- Cri, metom 542,127 765,619 766,704 108,609 34,106 M444 
; BHEMAGOMIEAS .. .550.00i0scnte. Nec (eee SE OA ee nes 
structed, each being 3,100 oe | gullies 8,250 ““i,000 “88,900 "9.580 <2. 2,640 
COTS SRI Been 302 DED \ GeaOD « SORE oe. g 
between the masts. ; The stee RIN ae lid ae ate 1,087 1,660 349,125 411 2,930 58,385 
masts 182 feet in height are be- Nicaragua .................... 1,744 50). aeaeso | IR 85,070 
: PeMRN Sti <.. stakeses 581 3,708 26,758 —«-21,909 612 43,656 
ing so arranged that they may Salvador 6.2.02... eee a 6siore “ERGTG BESS; Clewagg. «BS 2B 
be luffed or swayed sideways SO Miauclon & Si. Piere 100! spk i setae 1 si mn...) ae 
: . Newfid. & Lab TT ap aie Mink OS ie Women OAD USN GI n A oeaermen e 
a eee en er a GE nosso, she rae ses tas, (ano eae 800 
F Oi RI ae TADS hoo, , mene 2,699 300 
may be moved a distance of 25 Trinidad & ‘Tobago 122220222 222200 1.150 fee eS ss syaeen 15.000 
. P Kotter Wir West Gn. ..cs.c.s00+ ssciuess 176 6,0 Bi: cee f 
feet on each side of its center Guna’ ea SO 143,892 122,476 1,109,789 46,909 13,488» 148:451 
line to allow the plant to cover Nike wo tn 2. Rie MMe OE 
the required areas The load oe ee « (educa nwencuss 3,638 Bags 21,500 | er ae —— 
m Virgin Is. o fi -“4xipenasaen, depeeen Mn. scvkwwor:-¢iwenews” Gekawnds 
with which each cableway can Argentina Lemp niaseaanh heck 638,057 2,468,990 1,590,350 ge oe yee ered 
PE. VelvitssSstsebabsevnewens) MUMEECES  Eeeeeoe 1 Cee NEED Seis elccs a ee $ 
i = Chil 77,403 | 17,100 1,707,288 17,047 Side cee 
deal will be five long tons (5 3-5 NEN Sad i opi teach ati 1,000 5 irene 25°717 5,942 544 
tons) at a hoisting speed of 250 Colombia leash 96,667 20,975 847,846 80,894 10,122 190,671 
- Meee AUPOOES oon cccseesss 9 5,18 BMD... (caauretin« heme seu “SG eas ea 
feet per minute, and a traveling British SHER cious eccie sce oe ence ereeseree 355 RIOD 3a sakes aice ene eee 
e SEE. "Sere stnee ces ween sone® resebene ~:~. UPR” Sue eEEEoeeace obs LD buSe cee n monet. 
speed of 1,250 feet per minute. near Ore ee re re ee oe ee oy iggses vias rama 
° Ee rn heer ee ett ee ee Oe J ; 
The total length of steel wire Uruguay 9 °9172222000070000507: 82,773 127,867 70,548 402° 48110) 3a, 
* V cn cupuuwse cause bre 223 4,883 187,585 11,847 10,086 23,238 
rope required for the plant  fBritish india 2.0.0.0. 100 88,972 «85.027 me. See 
WMRIND A co 531i sc-acs on. sete meee NEDO). nc Ce ee 200 
amounts to no less than 22144 ching 202 78,410 66000). 2.55. BOT! shocked etree 
° Other Netherland East Indies .......... ........ 55,639 RERIOOD SS redein es! coca 
miles. Sapan, ine. Chosen hag #3 ae 18,540 1s. 86 roir6ié Mabdg 137,667 
. . pine Me cece oes cceceeece sf sell, , D . 69:9:6068.5 ’ . 
The equipment is operated by Australia latenspumens cacustis ea.” rene 1,165 
slecteically - driven winding FG Geese 2.000000 ae ee ee ns ae 
: , WewiWeslaid  ....cccccuscs-s. BMS. Seer a Ce GED rhe 1,100 
gears, the operating platforms 3°" och Afr. keen 292,500 6,087 1,139 101 
; 4 ER ae nS 5.A nw nied 56:25 dtia dee deen! lepuaes Me. +eeeta ees. atadonaan meee 
being carried on towers about Tiet'* quantities 200120001. 152,340 4,831,535 9,972,554 734,261 127,517 2,468,823 
40 feet in height to enable the Total Values ................ 146,259 125,606 282,284 98,196 14,801 75,102 


drivers to obtain a better view 


Shipments from the United States to Non-Contiguous Territories. 








of operations. On each driver’s 6083 6092 
platform there is to be provided ae ja" Mila 
a mechanically-operated indica- gissea ooo... cee ccccecceeeeeeeeeseees 91,486 7,918 126,608 5,943 ’ 
i peer ween will show the Be me 2c «RR 2114 ievele CBR 
operator the position of the load 
at any time. 
The longest span-cable at HE Phoenix Wire Works, of Buffalo. Liabilities of $22,- 


present in operation is one of 
2,060 feet span for the Bradford 
Waterworks, which will be ex- 
ceeded in the case of the Nag 
Hammadi installation by over 
1,000 feet. Three of the five 
equipments have already been 
shipped to Egypt. Messrs. Hen- 
derson are also responsible for 
the Bradford installation. 


Detroit, manufacturers of 
wire cloth and screening as well 
as wire and iron work has been 
incorporated under Michigan 
laws. 


The Wickwire Spencer Steel 
Corp. was placed in the hands 
of receivers, under an order is- 
sued by the U. S. District Court 


000,000 as against declaration of 
$29,000,000 assets are the fig- 
ures filed in the application. 


HE Arrow Screen Co., Mfg. 

of screens and wire special- 
ties is erecting a new one story 
building as an addition to its 
plant. 
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AKITE Service Men held 

their Annual Conference 
on industrial cleaning in New 
York, November 7 to 10, to dis- 
cuss cleaning and related prob- 
lems. 

At this year’s conference 16 
different technical papers were 
presented covering a wide range 
of subjects, among them being 
“Some Newer Oakite Methods 
and Equipment for Railroads,” 
“Developments in Cleaning 
Operations for the Oil Indust- 
try,” “Handling Metal Cleaning 


and Rust Prevention Problems,” 
“Cleaning Methods for the Bak- 
ing Industry,” “Oakite Mater- 
ials and Methods in Meat Pack- 
ing Plants,” “Oakite in the Dye- 
house,” “Oakite Materials in 
Automobile Service Stations,” 
“Electroplating and Cleaning 
Methods,” “Oakite in Hotels and 
Institutions,” and others. Other 
papers deal with various clean- 
ing and washing operations in 
dairies, bottling plants, laun- 
dries, hospitals, printing elec- 
trotyping and_lithographing 
plants. 
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Galveston Will 
Have Nail Plant 


The new $500,000 plant of the 
Texas Nail and Wire Manufac- 
turing Company, which covers 
two blocks of ground behind 
piers 16 and 18, is expected to 
be completed late in January, 
according to announcement made 
by officials. Application for a 
charter which has been made to 
Austin declares the company will 
manufacture wire and wire prod- 
ucts. It will be capitalized at 
half a million dollars. 

The plant will produce gal- 
vanized and barbed wire, nails, 
staples and eventually netting 
and poultry wire. It is believed 
the plant will employ about 150 
men at the start of operations. 

The incorporators are K. 
Tidemann, Bartlett D. Moore, 
Charles 8S. Peek, George Sealy 
and Harry G. Black. 


Tidemann said all the capital 
stock had been paid in and that 
the majority of the stockholders 
are Galveston citizens. He said 
the factory would run on a 10 
hour basis during the first year 
of operation and that it expected 
to produce about 30,000 tons of 
wire and nails during that time. 
It was announced that the 
greater part of the output would 
be sold in the gulf coast country. 

This is the first plant of this 
character to be located in the 
Southwest. 


J. H. Murray, who has been 
named mill superintendent, is at 
present here overseeing the 
work of installing the machin- 
ery. S. A. Johnson is acting as 
designing engineer while C. S. 
Porter is in charge of the erec- 
tion of the buildings. 


The portion of the plant of 
the Stamford Rolling Mills, Inc., 
Springdale, Conn., that was 
destroyed by fire is now under 
reconstruction. The cost will be 
about $75,000. 


The Richmond, Ind., plant of 
the Belden plant of the Belden 
Mfg. Co. has plans under way 
for an addition to cost in excess 
of $50,000. 
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KOEGEL 
6” DIAMETER, STANDARD MACHINE FROM FOUR TO TWELVE 


FINE WIRE SPOOLING MACHINE FOR SPOOLS UP TO 


HEADS. CAN FURNISH WITH ANY DESIRED NUMBER OF HEADS. 


Above illustration shows our improved type of fine wire spooling machine. This ma- 
chine has some very important features, for example, the head sections are so designed 
that no spool spindles are required, and this, we believe, is a very good time saver 
which all manufacturers will appreciate. Another feature is that the swifts or blades 


are located underneath the machine, and directly in front of the operator, thereby mak- 
ing it very convenient for the operator when filling the swifts or blades with bundles of 








wire. 





Write us for further details about this machine. 


Wire Spooling and Winding Machines of Every Description 


CHAS. KOEGEL’S SONS, INC. 


Holyoke, Mass. 




















HE National Harris Wire 

Co. of Newark, N. J. has 
taken a long term lease on the 
Verona Ave. plant of the Heller 
Bros. File Co. and plans to move 
both its rod mill and wire mill 
to that plant. Executive offices 
will remain at 113 Orchard St. 





H E Upson-Walton Co., 
Cleveland, thas filed plans for 





a new one-story plant. This 
company manufactures’ wire 
rope, cables, etc. 

HE Acme Wire & Iron 


Works, Inc. of San Antonio, 
Texas is building a one story 
addition to its plant at 1601 N. 
Lared St. 


Personality Advertisement 

(Continued from page 429) 
it will do more harm than good. 
You have to remember that you 
are, after all, in business to sell 
Nichrome, and that your read- 
ei’s are in: business, among other 
things to buy it. 

What do we do? We start 
from a point about as remote 
from our real business as could 
well be imagined—and half the 
fun, for ourselves and for our 
readers, is in finding out by what 
verbal acrobatics we can, in less 
than a hundred words, leap the 
interval and wind up talking 
about the real point of the whole 
advertisement. 

We can claim no particular 
originality in the general idea of 
our present advertising. George 


M. Cohan, in “It Pays to Adver- 
tise,” long ago pointed out that 
everybody is superstitious, or 
at least interested in supersti- 
tions. All we did was to apply 
the familiar superstitions—or, 
as we are careful to point out, 
“the other fellow’s  supersti- 
tions,’”—to the business of buy- 
ing resistance wire. 

I don’t believe the man exists 
who, seeing a certain cartoon il- 
lustrating a familiar, or even an 
unfamiliar, superstition, will not 
stop to see what it is all about. 
Even if he quits the moment he 
sees the point or sees our name, 
he has seen it for all that, and 
some impression has been pro- 
duced on him. 

He may not realize it, but he 
passes on to the next advertise- 
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ment with at least the germ of 
a notion implanted in his head 
that Nichrome is especially good 
resistance wire, and the Driver- 
Harris Company a good manu- 
facturer, even if it does have 
original, and in his view un- 
dignified, ideas about advertis- 
ing. 

What more can you ask? Could 
we accomplish even one-tenth as 
much as that with a long and 
painstaking discussion of the 
specifications for good resistance 
wire and an explanation of the 
exactitude with which Nichrome 
meets those _ specifications? 
Where is the point in telling 
people things they know al- 
ready to the point of boredom 
and beyond? 

All they need is to be remind- 
ed of those things and the busi- 
ness of reminding them can 
surely be accomplished at least 
equally well by starting with 
something that interests, and 
even amuses them a little. 

Please remember that we are 
not theorizing about this. We 
know. We have been at this kind 
of advertising long enough for 
the results to become evident. 
When we get hundreds of let- 
ters every year from our best 
customers asking us to be sure 
not to forget them when we 
send out our calendar embody- 
ing the current series of “The 
Other Fellow’s Superstitions” 
in permanent form—when many 
of these letters suggest new 
superstitions which the writers 
think sufficiently quaint or 
amusing to be included in the 
series (as many of them are)— 
we are not apt to worry about 
the results or about the effect 
upon our own dignity. 

This is particularly true when 
many of these customers who 
write to us have become cus- 
tomers only since we commenced 
this kind of advertising. Per- 
haps it is a logical fallacy to 
say: This event came, in time, 
after this event, therefore there 
must be a causal relation be- 
tween them. But perhaps _ it 
isn’t. We incline to the latter 
opinion in our own case at least. 

We know too many serious- 
minded electrical engineers and 
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URDIKA 


ELMARID 


The most improved metal 
composition die. 








Manufactured in sizes 
ranging from 


020" to .300" 











STEEL SET 


DIAMOND 
DIES 


Highest Quality 


Accurate Size Smooth Draw 








URDIKA 


WIRE DIE WORKS 


105-107 Fulton Street New York City 
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Modern Steel 
Equipment For 
Handling Wire 


Spools and reels of 
effect 


substantial savings 


finest steel 


in the handling of 
wire during manu- 


facture and _ ship- 
ping. 


Mossberg experts, 
the originators of 
steel reels and bob- 
bins for wire manu- 


facture, can show 


vou the way to 
modernize your 
equipment and 


realize considerable 
economies thereby. 


APCO-MOSSBERG 
CORPORATION 


(Successors to Frank Mossberg 
Corp.) 


13 LAMB STREET 
Attleboro, Mass. 
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scientists and highly placed 
executives, who avoid all ‘fact’ 
advertising like a plague—all 
pedestrian advertising at least— 
but who read ours faithfully, 
and comment upon the latest one 
when they meet one of us. 

Does it help us to sell resist- 
ance wire? 

It does. 

Back in the old days it wasn’t 
so uncommon for the Driver- 
Harris salesman to send in his 
card, to be greeted with a frown. 
“Driver-Harris? Never heard 
of them. What’s he selling?” 
And the salesman had to start 
from that point, a long way back 
of scratch. 

It almost never happens any 
more. Nowadays it is: “Say, 
that was a weird one you fellows 
pulled in last week’s advertise- 
ment. Where under the sun 
does your man dig those things 
up?” And the salesman is off 
to a flying start. 

Advertising can undoubtedly 
do many things to assist in the 
sale of many products. But to 
us its chief value is that it makes 
it possible for our salesmen to 
be greeted with a smile instead 
of with a frown. 





Microscopical 


Analysis of Wire 
(Continued from page 423) 


angle at each change of paper, so 
that the scratches from the 
coarser paper may be most easi- 
ly removed by the finer. 
Etching 

Assuming now that the sect- 
ion has been polished and ex- 
amined for slag, dirt etc. in the 
steel and that we wish to study 
its structure. it is necessary to 
etch the steel. Many different 
solutions have been used but for 
wires it is usual to employ an 
alcoholic solution of either nitric 
or picric acid. For mild steels 
a 10% solution of nitric acid 
in alcohol is most useful and 
for the higher carbon steels a 
mixture of 5% nitric and 5% 
nicric acids in alcohol will be 
found suitable, especially for 
vatented steel wires. The sect- 
ion is dipped in the etching solu- 
tion for a few seconds and then 


WIRE 


washed throroughly in running 
water. It is then finally washed 
in alcohol or in hot water and 
either wiped dry with a silk 
cloth or cotton wool, or, if picric 
acid has been used, allowed to 
dry by evaporation. 


The etching solutions attack 
one constituent more than 
another so that they reflect light 
differently and are thus distin- 
guished under the microscope. 
Metal sections are very easily 
mounted for the microscope. 
They are simply placed face 
downwards on a clean glass 
slide and covered with a brass 
ring. Another glass slide with 
a small piece of plasticene on it, 
is then pressed on to the back 
of the specimen until complete 
contact is made with the brass 
ring, as shown in the sketch 
below. In this way the section 
is quickly mounted in such a 
manner that the surface to be 
examined is perfectly level. 

The Structure of Wire 


Before considering the struc- 
ture of wire it is first necessary 
to describe briefly the structure 
of metals in general. When a 
pure metal freezes crystals be- 
longing to the Cubic system 
form, these tend to build up in 
groups and, if allowed perfect 
freedom to grow, will form in a 
fern or three-like cluster some- 
what like frost on a window 
pane or the spangles on a new 
galvanised iron pail. In a steel 
ingot, however, the growth of 
the crystal is restricted to some 
extent by the neighbouring 
groups and by the sides of the 
mould so that. we do not get such 
perfect forms. The general ma- 
cro structure of an ingot or other 
steel casting is, nevertheless, 
roughly fernlike and this struc- 
ture is known as dendritic’ or 
ingotic. When an ingot is hot- 
rolled, or forged the structure 
is more or less broken up 
and, although the crystals tend 
to grow again when rolling 
ceases, the temperature of the 
metal is too low and the time 
allowed is too short to permit of 
the formation of true geometri- 
cal figures. The result. there- 
fore. is an aggregate of fairly 
small crystals or crystalline 
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grains in the form of roughly 
shaped polygons with rounded 
edges. This then is the typical 
structure of all pure metals 
after forging or rolling. 

One of the most important 
points in the structure of a 
metal is the size and number of 
these crystalline grains and this 
is determined mainly by hot- 
rolling and heat-treatment, but 
it also depends very largely on 
the mass of the piece of metal as 
a whole. Thus under normal cir- 
cumstances the crystals in a 
thin piece of wire will be much 
smaller than those in a billet or 
thick bar, as may be seen from 
figs. (6) and (7). 

As a rule the larger these 
grains and the fewer their 
number in a given area, the 
weaker is the material, the 
strength of a single crystal be- 
ing less than that of a fine cry- 
stalline aggregate. At the same 
time it has been proved that, 
the larger and. fewer’ the 
crystals, the more ductile is the 
material, a point of considerable 
importance in relation to wire 
drawing. The size of the crys- 
tals in wire is also of impor- 
tance in relation to the 
microscopic analysis, because 
it involves the use of high- 
er magnification than usual. 
This will be evident from figs. 
(7) and (8) which show the 
same section of mild steel wire 
at low and high powers. The 
necessity for high magnification 
is even more clearly seen in 
studying the structures of pat- 
ented steel wire because here we 
are dealing not only with fine 
grains, but with the still more 
finely divided constituent sorbite. 

It is now possible to describe 
what the microscopic analysis 
of wire can tell us and to illus- 
trate one or two of the more im- 
portant points. The information 
it can give us about the steel in 
general—such as the presence 
of slag, sulphide of manganese, 
aluminium oxide and other non- 
metallic inclusions, the presence 
of laps and seams on the surface 
and various other defects— 
forms too big a subject and, since 
it is not peculiar to wire, need 
not be discussed here. For in- 
formation of this nature the 
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Acid consumption too high? 


REASE or oil on the wire may be responsible. For 

asi such coatings, unless thoroughly removed before 

pickling, cause pollution of the acid. Excessive con- 
sumption is the result. 


To get a good “sharp” pickle with a normal amount of 
acid, clean the wire first in an Oakite solution. Then the 
acid can do its work unhampered by oil or grease. Scale 
is more easily removed, time required for pickling is re- 
duced, and as a result wire is less brittle. 


Here are real advantages that Oakite cleaning will 
bring to you. Consult our Service Man for details. No 
obligation. 


Oakite Service Men, cleaning specialists, are located in_all the 
leading industrial centers of the United States and Canada 


Oakite is manufactured only by 


OAKITE PRODUCTS, INC., 52A Thames St. NEW YORK, N. Y. 


(Formerly OAKLEY CHEMICAL CO.) 


AKITE 


TRADE MARK REG. U.S. PAT. OFF. 


Industrial Cleaning Materials ana Methods 














Specializing in the 
Manufacturing of 
REELS & SPOOLS 
of all sizes. 


Spool for Handling and Shipping Wire. 


For Annealing 


We solicit 


your 
inquiries 





(Patented) 


Mossberg Pressed Steel Corporation 


81 WEST ST., ATTLEBORO, MASS. 
Russell A. Singleton Co., 2016 Cockrell Ave.. DALLAS, TEX. 
140 S. Dearborn St., CHICAGO, ILL. 
Southern Office, 33 Norwood Place, GREENVILLE, S. C. 
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A SCOTT TESTER 


For Wire, Sheet Metals and Other Materials 


A simple, practical recording tensile testing machine 
Maximum Capacity 2000 Ibs. 


The test results are automatically recorded on standard 
letter size forms (81!4x11 in.) The machine is easily 
handled; is safe and strong and free from delicate parts. 
Does not require a trained operator or technical man. 


Manufactured By 


Henry L. Scott Co. 


101 Blackstone St., Providence, R. I. 























Steel 


“ AMERICAN” Pressed Steel Reels, prod- 

uct ofmore than30 years’ experience 
inthe manufacture ofpressed Steel imple- 
ments for industry, are built with the 
samecareandprecision asare" American” 
Belt Pulleys and Shaft Hangers. They 
are true to gauge, as specified, from the 
largest (8 feet in diameter) to the small- 
est (22 inches). 









Wire manufacturers have found 

American” Reels more convenient and 
economical in handling their product 
where processcallsfor vulcanizing,draw- 
ing, annealing,stranding, braiding or im- 
pregnating, as well as for shipping. Spe- 
cial Reels or Spools also made to your 
own specifications... Write for catalog 
explaining other features. 


The American Pulley Co. 


Manufacturers of Steel Split Transmission 
Pulleys, Pressed Steel Shast Hangers, Pressed 
Steel Hand Trucks and Pressed Steel Shapes 


4200 Wissahickon Ave. Philadelphia 


MERICA 
‘ REELS 
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reader must be referred to text 
books on metallography. The 
microscope, however, can give us 
valuable information which is 
peculiar to wire and it is this 
particularly which we wish to 
illustrate. 

Dealing in the first place with 
mild steel or some of the non- 
ferrous metals which have a 
similar structure, it can tell us 
how the crystals are deformed 
by cold working such as wire 
drawing, how they are affected 
by annealing and at what tem- 
perature annealing should be’ 
carried out in particular cases. 
It can also tell us approximately 
how far a wire has been drawn 
since the last annealing and 
even, to some extent, how the 
wire has been reduced, i. e. 
whether in light or in heavy 
draughts, although this is very 
difficult even to the most experi- 
enced observer. It can also tell 
us one very important thing in 
connection with wire drawing, 
viz, whether the flow of the steel 
has been uniform or not. 

Uniform flow is one of the 
most important things in wire 
drawing. Apart from the well 
known irregularity in flow, 
which results in “cuppy” wire 
and which can readily be de- 
tected without the microscope, 
there are other types of irregu- 
lar flow which are not so ob- 
vious and one in particular which 
only the microscope can reveal. 
This may best be described as 
“wavy” flow and it is due in gen- 
eral to dirty steel. It is not 
very easy to demonstrate this 
fault by photomicrographs be- 
cause its effect on the structure 
is very slight except in extreme 
cases and can be seen, as a rule, 
only by expert visual examina- 
tion. It is a fault which is in- 
deed present to some extent in 
all wire; the only wire which 
approaches perfect regularity of 
structure is the finest piano 
wire, and with some experience 
it is often possible to grade the 
wire by extent of the waviness 
in the structure or fibre. 

Turning now to the structure 
of patented steel wire, we have 
here what is probably the most 
striking illustration of the ap- 
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plication of metallography to 
wire drawing. At the begin- 
ning of this article we referred 
to the discovery of the patenting 
process and stated that only the 
microscope could supply a rat- 
ional explanation of the apparent 
anomaly of semi-hardened steel 
being more suitable for wire 
drawing than thoroughly anneal- 
ed steel. We also described 
briefly with illustrations the 
various constituents of steel. 
Now consider a series of three 
steels in the form of wire rods: 

(1) A mild steel or ingot iron 
containing not more than 0.05% 
C. 

(2) A medium steel contain- 
ing about 0.45% C. 


(3) A steel containing about 
0.90% C. 
and anneal them by heating to 
a temperature of about 800/850° 
C. and cooling slowly so as to 
. make them as soft as possible, 
their structures will consist of 
the two constituents, ferrite and 
pearlite, in approximately the 
following proportions: 

1. Ferrite 100%; pearlite nil. 

2. Ferrite 50% ; pearlite 50%. 

3. Ferrite nil; pearlite 100%. 
If we now try to draw these 
steels into wire and reduce them 
as far as possible we shall find 
that number (1) will draw eas- 
ily and can be reduced in size 
considerably without re-anneal- 
ing. Number (2) will also draw 
fairly easily but not so far as 
number (1), while number (3) 
will be difficult to draw more 
than about two passes. Thus, 
when the steels are in the thor- 
oughly annealed condition, the 
higher the carbon content the 
greater is the difficulty in draw- 
ing. If, however, the rods are 
patented instead of annealed the 
structure of the mild steel will 
be unaltered, but the second will 
consist of about 90% sorbite and 
10% ferrite, while the third will 
be entirely sorbitic. In this con- 
dition the steel containing 0.90% 
carbon will draw almost as well 
as the mild steel and the steel 
containing 0.45% carbon will 
draw equally well and even more 
uniformly. 

Let us now see why this is 
so. In fig. (9) we have a longi- 
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Continuous Wire Drawing Machine 
6 Draft Liquor Finish 
For Drawing Fine Wire 










Draw Benches and Wire Mill Supplies 
manufactured by 
This machine and other types of 


BURLINGAME MACHINE CO. 
149 COMMERCIAL ST., WORCESTER, MASS. 
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TO THE TRADE: 


WE WISH A MOST PROSPER-. 
OUS AND HAPPY NEW YEAR. 


A large wa!l calendar for 1928 will 
be mailed upon your early request. 


517 Huntington St. PENNSyLvaNia LSA. 





























HIGH TEMPERATUR# 


Degasifying & Annealing Furnaces 
LOW CURRENT CONSUMPTION 


Wound with Molybdenum or Tungsten Wire with or without 
Water Cooling Chamber 


We manufacture tungsten and molybdenum wire and rods in any size 
We specialize in fine drawing of any metal down to .0005 inches. 


We also equip complete plants for high vacuum work, and we maintain 
a laboratory for work in connection with high vacuum, rare gases, and 
glass blowing. 


RADIO ELECTRICAL WORKS 
23 Union reunere NEW YORK CITY 














Wire Drawing Soaps and Compounds 
STEELSKIN BRAND 
(Registered) 


For High or Low Carbon Wire 


Working Samples sent on request. 
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R. H. MILLER CO., INC. HOMER, N. Y. 




















KILMER gant WIRE FORMER 


Forms Eleven Sizes of 
Eyes from Rvuund, 
Square, Flat or Half- 
Round Stock, also al- 
most any shape desired 
Quickly and Efficiently. 
Adjustable for 
No. 3 to No. 24 
Gage Wire. 
The cut on the left shows 
a few of the thousands 
of the forms made on this 
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Price $35.00 




















Patented April 2, 1918 


M. D. Kilmer & Co. Oar aa? sition 8. 
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tudinal section of a wire con- 
taining about 0.85% carbon 
which has been annealed and 
drawn two passes. Several at- 
tempts were made to draw this 
wire further without success. 
If we look closely at this section 
it will be seen that in one grain 
the laminations of the pearlite 
lie at right angles to the direc- 
tion of flow, while in a neigh- 
bouring grain they lie approxi- 
mately at an angle of 45 degrees. 
Now imagine two packs of cards 
arranged in this way and apply 
a force in a direction parallel to 
the longitudinal axis of the wire. 
The first pack of cards could be 
caused to move in the required 
direction by bending, but the 
cards in the second pack would 
easily slide over one another and 
move partly in the direction re- 
quired. Now imagine several 
packs of cards arranged at many 
different angles to the line of 
flow. It will be obvious that 
when a force is applied some will 
slip easily, others with difficulty 
and some not at all. Similarly, 
with an aggregate of pearlite 
grains the flow, which can take 
place only by slipping along the 
natural gliding planes, i. e. along 
the laminations, will be very 
irregular and before long internal 
rupture will occur, developing 
finally into complete fracture of 
the wire. If instead of a pearl- 
itic structure we have a sorbitic 
one, as in fig. (10), the grains 
are no longer laminated but 
granular and can thus flow 
equally well in any direction, 
hence we get regular flow. 

Now in actual practice the 
chief objects of the patenting 
process are: 

(1) To get fairly large grains 
or crystals. 

(2) To get a sorbitic struc- 
ture. 

These are determined by the 
temperature and by the rate of 
cooling. Both of these conditions 
are apt to vary and, although 
we may not get the extreme con- 
dition of perfectly laminated 
pearlite in practice, we can by 
improper treatment get an in- 
termediate structure which can 
be most conveniently described 
as sorbitic-pearlite. In reality, 
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of course, sorbite is simply an- 
other form of pearlite but for our 
purpose it is convenient to call 
the laminated variety only, 
pearlite, and the entirely granu- 
lar variety, sorbite. Frequent- 
ly then we get a structure which 
is partly laminated and partly 
granular and when this is the 
case we do not get such good 
wire. Such a case is indeed well 
illustrated by the photomicro- 
graph in fig. (10). 

An extreme case is also illus- 
trated in figs. (11 to 14), which 
shows the structure of a steel 
containing about 0.50 per cent 
carbon. 


(1) In the annealed condition 
consisting of free ferrite (white) 
and pearlite (laminated). 

(2) (1) in the drawn con- 
dition. 

(83) In the patented condition 
consisting of sorbite (finely 
granular) and 10% ferrite 
(white). 

(4) (3) in the drawn con- 
dition. 

It will also be noticed that the 
magnification of these photo- 
micrographs is 1500 diameters 
and that even this high power 
is insufficient’ to resolve the 
structure of the sorbite clearly, 
although it is quite high enough 
for the pearlite. 

From the above it will be seen 
that the microscope is the only 
direct guide we have as to the 
patenting conditions. Ordinary 
mechanical tests can tell us if a 
wire is good or bad but they in- 
dicate the effect only, not the 
cause. 

Turning now to another as- 
pect of the subject, microscopic 
analysis is often the simplest 
and quickest way of finding de- 
fects in steel wire and by way 
of conclusion it may be of in- 
terest to illustrate this by one 
example. In dealing with high 
carbon steel wire, i. e. wire con- 
taining above 1 per cent carbon 
which is drawn for the manu- 
facture of tools which have to be 
hardened and tempered, it is es- 
sential to see that this wire is 
free from decarburisation. The 
microscope provides a simple 
methodof testing this, as will be 
seen from fig. 43 which shows 


439 





The Patented 
Diamond Die 


of proven superiority 
through practice and not theory. 










The standard of leading wire 


OUTER BLANK mills. 


Sectional View of Manufactured by: 


sera de"sstee | UNION WIRE DIE CORP. 


and the effects of 250 W. 40th St., New York City 


~ Vibration. 


Bimini 


3¥IM JO NOILDSYIG 














Olsen Vertical Autographic Pendulum Type 
WIRE TESTER 


Made in capacities from 50 Ibs. to 1000 Ibs. 


This illustration is of the very latest 
up-to-date Autographic Wire Tester 
which will scribe the stress strain 
diagram on_ square cross-section 
paper, correcting for the sine angle 
of the pendulum to magnify the 
elongation of the wire ten times. The 
autographic record may be taken di- 
rectly from the wire, and thus the 
greatest of accuracy secured in such 
a record, as we do not consider any 
autographic record or wire test as 
satisfactory or acceptable taken from 
the motion of the heads of the test- 
ing machine. 


Olsen Autographic Wire Testers can 
also be secured of capacities from 
10,000 lbs. up to 1,000,000 lbs. capac- 
ity for testing steel, copper or brass 
wire of all gauges, as well as the lar- 
gest wire rope made. 

Also manufacturers of Olsen Static- 
Dynamic Balancing Machine equip- 
ment for balancing high speed rotat- 
ing parts, which will eliminate vibra- 
tion and increase efficiency and pro- 
duction of all high speed machinery. 
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WIRE 


a transverse section of a steel 
rod containing about 1.2 per 
cent carbon. The outer envelope 
of this rod has been badly de- 
carburised and a wire drawn 
from this will not harden on the 
surface by quenching. The 
microscope tells us a great deal 
more about this trouble than 
chemical analysis can. It shows 
the depth of the decarburised 
envelope and the degree of de- 
carburisation. There are, of 
course, many other instances of 
the use of microscopic analysis 
on wire, but enough have been 
given to show how important 
is this branch to the subject, 
and how necessary it is to en- 
able us to understand the phy- 
sical changes which occur in 
wire manufacture. 





Silver Plating 
Wire 
(Continued from page 416) 


ter than the wire will stand. This 
is particularly important in 
those rolls and guides over 
which the wire passes during 
and after plating. 

After leaving the plating tank 
the wire has a dull white appear- 
ance and is not a marketable 
product until further drawn to 
secure a polish. A very few 
passes will bring the wire to a 
high polish. The same reduc- 
tion at each pass being as for 
copper. 

In the large tank plating pro- 
cess the amperage carried by 
the wire from the point of emer- 
gence to the cathode guide may 
be several times the amount of 
current given in the underwrit- 
ers tables for the safe capacity 
of bare copper wire. This will 
be necessary as the large ex- 
posed surface of the wire under 
the surface of the plating solu- 
tion multiplied by the current 
density per unit area of plating 
surface gives a very high amper- 
age to be carried by the wire. 
But this is only borne by any 
one point in the wire for from 
a fraction of a second to a very 
few seconds and in addition to 
this small time period the wire 
is wet and will not heat to the 
annealing point unless the ma- 
chine is stopped with the current 
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on when all wire in the tank will 
be ruined and the machine will 
require re-threading. 

The large tank cyanide pro- 
cess differs from the acid pro- 
cess chiefly in anode arrange- 
ment. The insoluble carbon 
anodes of the bottom and sides 
of the acid process tank are re- 
placed by soluble silver anodes. 
The acid silver solution being 
replaced by a potassium or sod- 
ium cyanide solution. Unless the 
the plant employs a chemist or 
has an output sufficient to war- 
rant the employment of a plater 
the acid process should be used 
as the solution’is safe and the 
difficulty of keeping the plating 
solution in proper concentration 
is less. The arrangement of 
anodes in the cyanide process is 
very important. When horizon- 
tal wood rolls are used and the 
wire is passed back and forth 
around them the minimum an- 
ode investment is had where 
the anodes are between the two 
rows of wire and they may be 
suspended thus upon a wood 
rack the leads being encased in 
glass tubing the ends sealed with 
asphaltum or blown oil. 


With this arrangement some 
system of agitation of the solu- 
tion becomes necessary if more 
than one wire is to be passed 
through the tank at one time as 
the tendency of the solution is 
to become impoverished in silver 
in a horizontal layer surround- 
ing the two parallel sets of wire 
and in this condition the current 
will seek out the path of least 
resistance and deposit an excess 
of silver upon one wire. The 
parallel horizontal anode ar- 
rangement is best where one 
wire only is plated and the ease 
of this single wire plating justi- 
fies the investment in tanks and 
anodes as against multiple wire 
plating. 

Where more than one wire is 
plated at the same time in the 
same tank there are two meth- 
ods of insuring even distribu- 
tion of silver. 

The wires may be passed back 
and forth across the length of 
the tank in such a manner that 
each wire occupies a separate 
longitudinal section of the tank 
from its neighbors permitting 


the anodes to be suspended ver- 
tically between the several sets 
of wires so. that each row of 
anodes may be connected to a 
common buss bar and by means 
of an ammeter on each buss bar 
the current going to each wire 
is made subject to control by the 
simple expedient of adding or 
removing anodes at the points 
of high or low amperage. 

One of the chief difficulties 
encountered by the American 
manufacturer of silver plated 
wire particularly where his pro- 
duct comes in competiton with 
the foreign article is the breath- 
ing test. 

When a silver plated wire has 
been reduced from say _ .012” 
diameter to .003” diameter hav- 
ing started at .012” diameter 
with a one percent plating and 
is then rolled to .0007” thick and 


',012” wide the silver plating will 


only four be millionths of an 
inch thick and if a spool of this 
material be breathed upon the 
moisture condensing upon the 
silver plate will show up any 
thin spots as red. 

This same test is applied to 
music wire and because of the 
difference in drawing practice 
between European manufactur- 
ers and our own the breathing 
test is very hard to meet with- 
out running the silver content 
to a point higher than one per- 
cent. 

The practice in Europe is to 
draw silver plated wire one pass 
at a time drawing the wire dry. 
One operator can run as high as 
one hundred blocks. Our prac- 
tice being to use fourteen to 
eighteen dies in ‘one machine 
with the first passes subject to 
a very severe scouring from the 
rolls. In music wire the prob- 
lem is not so serious as the tap- 
ered or stepped wire machines 
answer very well and high 
quality music wire is being made 
in this country at the present 
time. 

Section two of this article 
showing design details of the 
apparatus herein described to- 
gether with method of comput- 
ing amperage and speeds for dif- 
ferent percentages of silver 
plate on various sizes of wire 
will appear in an early issue. 


441 











WIRE DRAWING 
DIAMOND DIES 


Over 30 
years ex- 
periencé in 
this line. 
The best 
SB \ e quipped 
establish - 
mentin 
America 
with modern 
methods and 
machinery. 


New way for re-inforcing the 
diamond. 


(U. S. Patent 1,624,027. April 12, 1927.) 
Tel. Webster 5105, Cable Address: 
Krauseco 


F. KRAUSE & CO., Inc. 


250-252-Ogden Ave. 
JERSEY CITY, N. J. 




















The Waterbury 
Wire Die Co. 





Diamond and Chilled 


IRON DIES 
DIAMOND TOOLS 


Waterbury, Conn. 




















Modern Equipment 


for 
WIRE DRAWING 
WIRE INSULATING 
WIRE STRANDING 
Cabling and Laying up 
Machines 


Complete Equipment for the 
manufacturing of 
Conductor Cable and Wire Rope 


WIRE MACHINERY CORP. 
OF AMERICA, INC. 


FORMERLY 


New England Wire Machinery Co 


Designers & Engineers 
NEW HAVEN, CONN. 















































BUYERS’ 


GUIDE 




















BAKERS 


Morgan Construction Co., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O. 


CLEANING COMPOUNDS 
Oakite Products, Inc., N. Y. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIES—Chilled Iron 
The Waterbury Wire Die Co., 
Conn. 


DIES—Diamond 

Bellet & Bouvard, N. Y. 
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F. Krause & Co., Inc., Jersey City, N. J. 

Union Wire Die Corp., New York, N. Y. 

Urdika Wire Die Co., N. Y. C. 

Vianney Wire Die Works, New York. 

The Waterbury Wire Die Co., Waterbury, 

Conn. 

DIES—Repairs & Re-Cutting 

Bellet & Bouvard, N. Y. 

Cochaud Wire Die Corp., New York 

F. Krause & Co., Inc., Jersey City, N. J. 

Urdika Wire Die Co., N. Y. C. 

Vianney Wire Die Wks., N. Y. 
DRAWING COMPOUNDS 

Oakite Products, Inc., N. Y. 
FURNACES—Wire Annealing 

Vaughn Machinery Co., Cuyahoga Falls, O. 
GAUGES—Wire 

A. Waldeck & Co., Cleveland, Ohio. 
LATHES—Die Reaming 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINER Y—Armoring (Cable, 

Wire, Hose) 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

W. E. Sommerville, Coal City, Il. 
MACHINER Y—Balancing 

Herman A. Holz, New York. 

Riehle Bros. 
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MACHINERY—Chain Forming 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Electrie Chain Weld- 
ing 
J. I. Bernitz, New York. 
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M. A. Irmischer, New York. 
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MACHINERY—Gem Clip 
J. I. Bernitz, New York. 
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MACHINERY—Insulating 


American Insulating Machinery Co., 
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MACHINERY—Nail 
J. I. Bernitz, New York. 
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Sleeper & Hartley, Inc., Worcester, Mass. 
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Morgan Construction Co., Worcester, Mass. 
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J. I. Bernitz, New York. 
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MACHINERY—Screw Wire 


Sleeper & Hartley, Inc., Worcester, Mass. 
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J. I. Bernitz, New York. 
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American Insulating Machinery Co., 
adelphia, Pa. 
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Tinius Olsen, Phila., Pa. 
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Jesse Atherton, Providence 
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J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
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Morgan Construction Co., Worcester, Mass. 
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Waterbury Farrel Fdry. & Machine 
Waterbury 
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Oakite Products, Inc., N. Y. 
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American Pulley Co., Philadelphia, Pa. 
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Hubbard Spool Co., Chicago, Il. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. ‘ 


TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in 
WIRE & WIRE PRODUCTS. Please mention WIRE when writing to these firms. 

















by using 


' stress-strain curves 
ordinates, in 4 seconds. 


17-B Madison Ave. 





Speed Up Your Wire Tensile Tests 


AMSLER AUTOMATIC AUTOGRAPHIC 
TESTING MACHINES 


Complete, accurate tensile tests, including 
in rectangular co- 


Write for Catalogue. 


Herman A. Holz 


Testing Engineer 


Complete Line of Machines and Instruments of High 
Quality for Testing Wires and Wire Ropes 


NEW YORK 








Are you interested in Insulation 
Problems or The Use of Com- 
position Products in 
Your Business? 


Read 


PLASTICS & MOLDED PRODUCTS, 
471 4th Ave., New York City: 


PLEASE SEND me a Sample Copy of Your Publication. 









































ORDER YOUR 
COPY NOW! 





. WIRE - 


and Wire Products 


DIRECTORY 


Index & Buyer’s 
- GUIDE =: 


1928 EDITION 


q Containing a complete compilation of manu- 
facturers, merchants and products in and per- 
taining to the wire industry. ( Vital Statistics of 
wire fabrication. Q Cross index of all material 
that has appeared in the first two volumes of 


WIRE & WIRE PRODUCTS. 




















nf VV{@) ={ of = B=) hy | 


ENGINEERS “> MANUFACTURERS 


Through this installation of 

Morgan Connor Wire Machines 
twelve men have replaced twenty-eight. 
Their earnings per hour have increased, 


12% and the net labor cost has decreased, 
45.7 percent. 


Wle)-VeVNNinele) inp lu lem ple) \ jets 


he): Cot sty gt 35 = i PSY 05 5 LU) ia ge U.S.A. 





